YNCOPE CAN BE defined as an event in which there is transient loss of consciousness and postural tone. Although syncope is generally a benign event in young adults (less than 40 years of age) and in many cases never reaches the attention of an athletic trainer or physician, it can be an early signal of sudden death. [1] [2] [3] The athletic trainer is often the first person to evaluate an athlete with syncope, and he or she must be able to quickly assess the risk and determine which patients to appropriately refer to the team physician for further evaluation.
When evaluating exercise related syncope (ERS), several important questions come to light: Which athletes should be immediately sent to the hospital? Should the athlete be allowed to practice or compete during the evaluation process? What tests should be scheduled and in what order? When is further specialty work-up required and by whom? This report will review the etiology of ERS and outline a format for initial evaluation and management.
Discussion
ERS refers to syncope that occurs either during or immediately following exercise. Exercise-associated collapse is similar but a different entity, which describes athletes who are unable to stand or walk unaided at the completion of the event as a result of light-headedness, faintness, dizziness, or syncope in the absence of an orthopedic condition. 4 Although there is not much published literature on ERS, several factors are commonly noted. Syncope does not typically occur with exertion; ERS represents only 3-20% of syncope cases. 3, 4 Although most of the cases of ERS are benign, young athletes who present with syncope during exertion are more likely to have a cardiac cause. 6, 7 If the collapse occurs before the finish of the event, it may represent an ominous finding. [2] [3] [4] There are many distinct etiologies for exertional syncope. The purpose of this report is to provide a practical step-wise evaluation for the first responder, rather than to provide an in-depth discussion of pathophysiology. Table 1 lists many of the common causes of exertional syncope, associated signs and symptoms, and suggested follow-up diagnostic testing. Because neurocardiogenic syncope is the most common cause, we will provide a brief discussion about neurocardiogenic etiology.
Neurocardiogenic Etiology
Neurocardiogenic syncope is thought to be the most common cause of exertional syncope and is secondary to sudden reflex bradycardia or vasodilatation. 6, 8 This type of syncope is neurally-mediated, and it is believed to result from a brisk decrease in venous return to the heart. Compensatory vigorous ventricular contractions activate mechanoreceptors in the left ventricle, which increase afferent neural output. [6] [7] [8] [9] This produces reflex bradycardia and peripheral vasodilatation, resulting in decreased CNS perfusion and subsequent syncope.
S PHYSICIAN PERSPECTIVE
This type of syncope in athletes is generally regarded as benign and has a favorable long-term prognosis. 10 Other authors recognize increased resting vagal tone, secondary to endurance cardiovascular conditioning in the athlete, as another potential neurocardiogenic etiology for exertional syncope. 11 Neurocardiogenic exertional syncope symptoms may include, but are not necessarily limited to, lightheadedness, fatigue, nausea, disorientation, warmth, heart palpitations, diaphoresis, and pallor, which lasts an average of 10-15 minutes and may occur up to 30 seconds before the syncope event. 9, 12 
Work-Up
Immediate life-threatening conditions should be addressed, such as cardiac arrest and airway compromise, with appropriate interventions initiated in the field. Given the proximity of the athletic trainer or team physician to athletes, these providers are commonly among the first to evaluate the post-syncope athlete. They must quickly address any potentially life-threatening findings, which can be done by using basic life support (BLS) algorithms and activating emergency medical services as needed.
History
The evaluating provider must determine if true syncope, involving loss of consciousness and presumably hemodynamic compromise, has occurred. The athlete who describes having been "unconscious" but is able to actively assist in his or her own evaluation is unlikely to be suffering from a "life-threatening" cause of collapse. A second critical determination is whether the syncope was exertional versus post-exertional.
Characteristics of the syncope episode should be elucidated, looking for preceding signs or symptoms, such as feeling faint or lightheaded, fatigue, nausea, disorientation, warmth, diaphoresis, constriction of visual fields, and pallor. 9, 13 Red flags for cardiac etiology in the history of a syncope event are chest pain, shortness of breath, palpitations, past history or family history of cardiac disease, and true exertional collapse before completion of the event. 6 
Physical Examination
Although no distinct diagnostic test has yet been discovered to determine the exact etiology of exertional syncope, the athlete should undergo a rapid and thorough neurocardiologic assessment to supplement the historical findings. 14 Vital signs, including rectal temperature, should be obtained to rule out hyperthermia and heat stress. Blood pressure measurements should be obtained in supine, sitting, and standing positions to identify persistent orthostatic hypotension. The initial cardiac examination should begin with auscultation and determination of the approximate size of the heart. Heart size can be approximated by palpating the chest wall and noting the point of maximum impulse (PMI), otherwise known as the apical impulse. The PMI is the most inferior and lateral position at which the impulse is palpated, and its location reflects heart size. Its position normally corresponds to a point in the midclavicular line near the level of the left fifth intercostal space at the apex. Heart enlargement should alert the athletic trainer that the athlete may have congenital heart disease, cardiac dilatation due to longstanding hypertension, pericardial effusion, or some serious valvular heart disease.
Many pathological conditions are associated with abnormal heart sounds, such as murmurs or clicking sounds in the cardiac cycle. A careful evaluation of the carotid or radial pulse may detect abnormalities associated with a cardiac etiology. A quick sideline neurologic examination should be performed to identify any residual mental status deficits and strength or sensory changes.
Management
Following rapid assessment and stabilization of the athlete who has experienced exertional syncope during exercise, urgent ambulance transport to a hospital with cardiology services is essential. In contrast, the first responder who determines that the syncope event occurred after completion of strenuous exertion may consider performing a more thorough evaluation of the athlete's condition in the field before making a decision about the necessity of urgent evaluation at a hospital. Table 2 may assist the athletic trainer in performing a rapid initial assessment of an athlete who has collapsed. An athlete whose presentation corresponds to the "severe" ERS scenario outlined in Table 2 should be transported immediately to a hospital for further evaluation.
In nonsevere cases of ERS, the athletic trainer should determine whether or not the episode was preceded by symptoms and whether or not symptoms can be recreated by positional change. Prodromal symptoms occurring during exercise, including palpitations (suggesting arrhythmia), chest pain (ischemia, aortic dissection), nausea (ischemia or high levels of vagal activity), wheezing and pruritis (anaphylaxis), are also significant. Determination of whether or not syncope or dizziness occurs only in the upright position (orthostatic hypotension) or also during sitting or supine positions (arrhythmia or nonhemodynamic cause) is important. 8 Assuming that the athlete has normal vital signs, including appropriate mental function, and assuming that the athlete can assist in his or her evacuation from the sport environment, the athlete is unlikely to be in immediate life-threatening danger, but metabolic abnormalities may be present. 8 Figure 1 presents an algorithm that provides athletic trainers and team physicians with a framework for evaluation of exertional syncope. 
Conclusion
Exercise-related syncope should be taken seriously and must be evaluated rapidly in the field to identify a potentially life-threatening condition. Although there is no definitive diagnostic test for ERS, the management strategy provided by this report will help to minimize poor outcomes. 14 The available evidence suggests that ERS is not associated with an adverse outcome in those athletes whose cardiovascular status is deemed normal after a full diagnostic work-up. One study of athletes who were permitted to return to training and competing experienced ERS at an estimated incidence of 10% per year without adverse long-term effects. 15 1. Diagnostic or suggestive: The history, physical examination and electrocardiographic analysis result in a definitive or presumptive diagnosis, e.g., hypertrophic cardiomyopathy, exertional hyponatremia.
2. Potential life-threatening diagnoses may include hypertrophic cardiomyopathy, arrhythmogenic right ventricular dyslpasia, and heat stroke.
3. Non-life-threatening diagnoses may include hypoglycemia, mild hyponatremia, and mild heat exhaustion.
Restriction:
This individual should be restricted from strenuous/vigorous exercise pending completion of the syncope evaluation.
5. An echocardiogram and exercise stress test is warranted in all cases of unexplained exertional syncope to include post-exertional syncope. Echocardiography should precede exercise stress testing.
6. The diagnostic evaluation should be ordered as indicated according to the diagnosis being entertained; this may be in consultation with a cardiologist, neurologist, and/or psychiatrist. Temporary restriction from vigorous activity should be considered on an individual basis.
7. Referral: Consultation is warranted and may include holter or event monitoring, tilt-table testing, electrophysiologic studies, coronary angiography, electrophysiologic studies, cardiac and/or brain MRI, electroencephalography, and/or psychiatric testing.
Reassurance:
The athlete may return to vigorous activity with an appropriate follow-up plan. 10 
